Background: A systematic analysis was conducted to clarify the relationship between miR-143/145 and the prognosis of colorectal cancer.
Introduction
Colorectal cancer (CRC), also known as bowel cancer and colon cancer, is the development of cancer from the colon or rectum (parts of the large intestine). Modern medical research has achieved great success in CRC treatment, but the prognosis and overall survival (OS) of CRC patients is still poor. For rectal examination, cancerous lesions located within 12 cm from the anal verge are defined as rectal cancer. 1 The OS is worse for symptomatic cancers because they are usually quite advanced. The survival of CRC patients diagnosed early is about five times that of those with advanced cancer. The 5-year survival rate is 100% in patients without invasion of the muscularis mucosa (tumornode-metastasis (TNM) staging Tis, N0, M0); approximately 90% in patients with invasive T1 (submucosa) or T2 (inner muscle) cancer; approximately 70% in patients with high tumor infiltration depth but no lymph node metastasis (T3-4, N0, M0); approximately 40% in patients who are positive for a regional lymph node metastasis (any T, N1-3, M0); and approximately only 5% in patients with distant metastasis (any T, any N, M1). 2 Thus, finding biomarkers related to early diagnosis and prognosis of patients with CRC is a focus of current research, 3 and emphasizes the significance of developing rapid and reliable prognostic biomarkers to improve the survival rate of CRC patients.
MicroRNAs (miRNAs) are a family of approximately 22 nucleotide-long RNAs that play an important role by targeting key post-transcriptional gene expression regulators. 4, 5 Some miRNAs function as oncogenes that regulate cell proliferation and other cancer-related biological behaviors. 3, 6 Evidence from clinical studies has suggested that many miRNAs are deregulated in a variety of cancers, and the expression levels of some miRNAs were correlated with cancer stage. It has been suggested that miRNAs could play potential roles as diagnostic and prognostic biomarkers of cancers. 7, 8 Many studies have shown that specific miRNA expression patterns correlate with the characteristics of certain cancers. 9 Both the miR-143 and miR-145 genes are located close to each other on chromosome 5q32. It was demonstrated that miR-143 and miR-145 are tumorrelated miRNAs in CRC. Michael et al. 10 published the first study of miRNA in colon cancer, identifying miR-143 and miR-145 as novel dysregulated miRNAs. miR-143 and miR-145 have important physiological functions in tumor cell proliferation, apoptosis, invasion, metastasis, angiogenesis, and cell division. 11 The differential expression of miR-143/miR-145 may be a molecular marker for the clinical diagnosis and prognosis of tumors. To evaluate the relationship between the expression level of miR-143/miR-145 and the survival prognosis of patients with CRC, and to reduce the differences and biases between the reported studies, we performed a meta-analysis to evaluate the relationship between miR-143/miR-145 expression and the survival of postoperative CRC patients.
Material and methods
This meta-analysis was performed according to the guidelines of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) statement issued in 2009 (Checklist S1).
Search strategy
We searched PubMed, Web of Science, and EMBASE from 1 January 1966 to 30 May 2018 to identify relevant studies. The search used the following keywords: "colon or colorectal or colonic or rectum or rectal" and "cancer or carcinoma or tumor" and "prognosis or prognostic or survival or survive" and "miR-145 or miRNA-145 or miR-145 or hasmiR-145" or miR-143 or miRNA-143 or miR-143 or has-miR-143."
Inclusion criteria
Publications that (a) studied patients with CRC; (b) measured expression of miR-143/145 in human samples; and (c) measured at least one survival curve of OS, diseasefree survival, recurrence-free survival, progression-free survival, and metastasis-free survival, with or without hazard ratios (HRs) or 95% confidence intervals (CIs).
Exclusion criteria
The exclusion criteria were (a) review articles or letters; (b) non-English articles; (c) investigation of a set of miRNAs but not miR-143/145 alone; (d) publications that did not include dichotomous miR-143/145 expression levels; and (e) publications lacking key information such as HR, 95% CI, and P value.
Data extraction
Eligible articles were reviewed by two investigators independently. Any controversial research opinion was resolved by discussion and consensus. The multivariate Cox regression analysis reported in the article was included in our analysis. If these data were not available, we extracted Kaplan-Meier survival curves for univariate Cox risk regression analysis or log-rank P-values and survival outcomes. The above main information was extracted by two independent investigators. Additional data extracted from the studies included first author, year of publication, study design, sample, study size, sex, tumor grade, tumor localization, detection method, survival analysis, and the type of miRNA (miR-145 or miR-143). All data of miRNA expression was dichotomized into low and high expression using a cutoff value for the expression level with the smallest P-value to test whether the specific miRNA expression was associated with survival outcomes based on the Kaplan-Meier method and log-rank test. Estimated HRs and their 95% CIs for each miRNA between low expression and high expression were reported for both OS and event-free survival (EFS).
Quality assessment
In this study, the quality of the selected studies was evaluated by the Newcastle-Ottawa Scale. Low-quality studies had scores under 6, while high quality studies had scores of 6 and above. 12 The studies included in this study were all 6 and above (in Supplementary Table 1 , NewcastleOttawa quality assessment scale).
Statistical analysis
Stata12.0 software was used to perform a statistical analysis on the extracted data. The HR of the survival analysis was used, and the 95% CI was used to represent the effect level.
The method used to obtain HR was: (a) the HR and 95% CI included in the literature was directly entered into the statistical software; (b) the survival data extracted from the literature, such as survival rate and Log-rank analysis, or P values obtained from Cox analysis were calculated; and (c) if Kaplan-Meier survival curves were given, the survival data were read from the survival curve using Engauge Digitizer 4.1 software; then the obtained survival data were used to calculate HR and its 95% CI as described by Tierney et al. 13 Heterogeneity analysis was performed using χ2 test. α=0.1 was the significance test level. When P<0.1, the heterogeneity test was statistically significant. Meanwhile, I 2 was used to quantify the heterogeneity. If the heterogeneity test result was P>0.1 and I 2 <50%, the heterogeneity among the included studies was not considered statistically significant, and a fixed effects model (FEM) was used for the meta-analysis. If P ⩽ 0.1 and I 2 > 50%, the heterogeneity among the studies included was considered statistically significant. A random effects model (REM) was used for data analysis, and the effects of each study were combined. A sensitivity analysis was conducted to determine the cause of heterogeneity. The publication bias was quantitatively analyzed using Egger's linear regression method and the Begg's rank correlation test. When P<0.1, it indicated that there was publication bias.
Results

Characteristics of the eligible studies
According to the previous literature search strategy, after excluding duplicated articles, a total of 101 articles were retrieved. Based on the established criteria for inclusion and exclusion, a total of 17 articles [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] were selected. The literature screening process is shown in Figure 1 . The characteristics of available studies are listed in Table 1 . Studies are listed more than once if they provided survival data for different cohorts. Tumor grade was most often described using the tumor-node-metastasis stage, but occasionally other systems were utilized. For this table, the studies were grouped as good/moderate (I/II) or poor (III/IV) degrees of differentiation. *Incomplete data.
The association between miR-143 expression and OS in CRC
Of seven studies, 15, 19, 21, 22, 24, 25, 29 the relationship between miR-143 expression and OS in CRC tissue of 2472 patients was analyzed. The results (Figure 2(a) ) showed that I 2 = 78.3%, P = 0.000, suggesting that each study had high heterogeneity when using the REM to analyze the combined effect of the index. The pooled HR was 0.98; 95% CI was 0.59, 1.63; and the difference was not statistically significant (P=0.943). The 95% CI included 1, suggesting that the low expression of miR-143 was not significantly associated with poor OS outcomes in CRC. Sensitivity analysis results showed that the studies of Schou et al. 24 and Pichler et al. 25 ( Figure 2(b) ) highly influenced the overall HR.
The association between miR-143 expression and EFS in CRC
Of nine studies, 15, 18, [25] [26] [27] [28] the relationship between miR-143 expression and EFS in CRC tissue of 1438 patients was analyzed. The results (Figure 2(c) ) showed that I 2 = 72.2%, P = 0.000, suggesting that each study has high heterogeneity when using the REM to analyze the combined effect of the index. The pooled HR was 0.60; 95% CI was (0.40, 0.88); and the difference was statistically significant (P=0.009). The 95% CI did not include 1; HR<1. The EFS of the low expression level of miR-143 in patients with CRC was statistically significant compared to the high miR-143 expression, suggesting that the low expression of miR-143 is significantly associated with high EFS outcome in CRC. In sensitivity analysis results, the studies of Jacob et al. 18 and Pichler et al. 25 ( Figure 2(d) ) influenced the overall HR.
The association between miR-145 expression and OS in CRC
Of six studies, 15, 16, [21] [22] [23] 30 the relationship between miR-145 expression and OS in CRC tissue of 1604 patients was analyzed. The results (Figure 3(a) ) showed that I 2 = 25.9%, P = 0.240, suggesting that each study had no obvious heterogeneity when using the FEM to analyze the combined effect of the index. The pooled HR was 1.92; 95% CI was 1.45, 2.54; and the difference was statistically significant (P=0.000). The 95% CI did not include 1, and the combined HR>1, suggesting that low expression of miR-145 is significantly associated with poor prognosis of CRC patients, and the risk of death in patients with low expression of miR-145 is 1.92 times that of patients with a high expression of miR-145. Sensitivity analysis results showed that the study of Slattery et al. 21 ( Figure 3(b) ) influenced the overall HR.
The association between miR-145 expression and EFS in CRC
Of four studies, 14, 15, 20, 23 the relationship between miR-145 expression and EFS in CRC tissue in 633 patients was analyzed. The results (Figure 3(c) ) showed that I 2 = 74.0%, P = 0.009, suggesting that each study has high heterogeneity when using the REM to analyze the combined effect of the index. The combined HR was 1.33; 95% CI was 0.67, 2.64; and the difference between low and high expression of miR-145 was not statistically significant (P=0.408). The 95% CI included 1, suggesting that the EFS of patients between low and high expression of miR-145 was not statistically significant. Sensitivity analysis results showed that the studies of Yang et al. 15 and Zhou et al. 23 ( Figure 3(d) ) influenced the overall HR.
Publication bias
The publication bias of the studies included in this study was evaluated by funnel plots and Egger's tests. As shown in Figure 4 , the funnel plot shows symmetry. Both the Begg's test and the Egger's test were used in this metaanalysis, which were more than 0.1, suggesting no publication bias existed among the included studies (in Supplementary Table 2 : The P value of Begg's test and Egger's test). The test results showed that there was no publication bias in this study.
Discussion
CRC is a common malignancy of the digestive system, and its morbidity and mortality have increased in recent years. Overall, the prognosis of patients with CRC is poor; however, there is evidence that reducing CRC mortality can be achieved through its early detection and treatment. 31 Thus, early detection and treatment is a promising treatment strategy. miRNAs are endogenous 22-nt RNAs that can play important regulatory roles in animals and plants by targeting mRNAs for cleavage or translational repression. Although they have gone relatively unnoticed until recently, miRNAs comprise one of the more abundant classes of gene regulatory molecules in multicellular organisms and likely influence many protein-coding genes. 32 The understanding of miRNA and its association with tumorigenesis has gradually deepened, making it possible for miRNA to become a marker for tumor diagnosis and a new therapeutic target. 33 Abnormally expressed miRNAs and specific miRNAs in tumors have been found to play crucial roles in cell growth, progression, invasion, and tumor progression. 34 Compared to protein and mRNA, miRNAs are more stable and more slowly degraded, making them stable markers in serum and even in formalin-fixed and paraffin-embedded tissues. 35 Therefore, miRNAs have attracted great attention as novel biomarkers for the diagnosis and prognosis of cancer.
Human can increase the Caspase3 activity, the PARP cleavage ability, and the number of apoptotic cells. 38 Many studies from different laboratories, such as those by Michael et al. 10 and Kulda et al., 28 have resulted in contradictory conclusions. This was likely due to different experimental methods used by the researchers, the small sample size, and the failure to exclude genetic differences between different ethnic groups. 10 In this study, by expanding the sample size, we found no significant difference between low and high expression of miR-143 in terms of the effect on OS. However, low expression of miR-145 was significantly associated with the OS of patients, suggesting a role of low miR-145 expression in predicting poor prognosis, but there was no statistical significance of miR-145 for EFS. This may be due to factors such as the studies' unclear descriptions of sample location, tumor size and stage, and small sample size. It is expected that future studies can clarify these factors to better understand the role of miR-143 and miR-145 in the prognosis of colon cancer.
This meta-analysis still has some limitations. First, although the REM was used in some studies, the heterogeneity of the studies was not completely eliminated, which may lead to bias in the results to some extent. Second, due to the lack of direct HR and 95% CI data, we only used the Engauge software to extract data indirectly, which may lead to minor errors in HR and 95% CI. Third, the lack of rich miR-143/145 expression data in the global population made it difficult to set standard cutoff values for measuring expression levels, and there was no consensus on the classification between studies. In addition, other parameters that may partially lead to heterogeneity, such as pathological grade and body mass index, were not explored. Despite these limitations, this comprehensive meta-analysis suggests that miR-143/145 is associated with poor survival in CRC patients, which should have valuable implications. Further large-scale, well-designed and multicenter prospective studies need be performed to confirm these findings before using miR-145 as a biomarker to predict survival outcomes for CRC. Additionally, the prognostic value of the combination of miR-143 and miR-145 should be studied.
Conclusion
miR-143 and miR-145 have promising prognostic value in the treatment of CRC. Low expression of miR-143 predicts high EFS, and low expression of miR-145 predicts poor OS.
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